This represents the cross-section of the descending column of air. If we equate S' to ^Trd2, d will be the diameter of the screw required, and we get d = 90 metres. It is to be observed that this assumed value of IT corresponds to the power which a man may exercise when working for eight hours a day. But even if he could do ten times as much for a few minutes, d would still amount to 9 metres ; and in this estimate nothing has been allowed for the weight of the mechanism, or for frictional losses. It seems safe to conclude that a man will never support himself in this manner by his own muscular power.
A screw works to better advantage when it has a forward motion through the fluid, for then a larger mass comes under its influence. Let us suppose that a screw, now rotating about a horizontal axis, is advancing through still air with horizontal velocity V. Also let v be the actual velocity with which the column of air leaves it. The volume acted on per second is S'(V + v). If F be the propulsive force
)v ............................ (33)
Again, the work per second required to generate the kinetic energy of the column is
)tf ............................... (34)
The whole work expended per second (Hf) is accordingly
Hf = FV + %S'P(V+ v) tf = F(V+$v) ............. (35)
When V is great compared with v, the right-hand member of (35) reduces to its first term. We conclude that when a screw advances at a sufficiently rapid rate, the energy left behind in the fluid is negligible, so that the whole work done is available for propulsion. The distinction between H' and H, as formerly employed, then disappears.
If V denote the rate at which W would have to be lifted in order to do the work actually performed by the machine, we may now take from (15), as applicable to the rapid flight of an aeroplane,
In the case of direct maintenance by a screw rotating about a vertical axis, (31) gives
It may be interesting: to corn-pare the Dowers recniired in tha two  p = ^,ertical component of the same amount, the course of the plane may be horizontal.
